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(54) WASTE WATER TREATMENT APPARATUS USING PHOTOCATALYST 

(57)Abstract 

PROBLEM TO BE SOLVED: To perform stable treatment even at 
a time of a rainfall without lowering the irradiation quantity of an 
artificial light source. 

SOLUTION: In a waste water treatment apparatus using a 
photocatalyst 14 constituted so that a photocatalyst 14 is 
disposed in an upwardly opened reaction tank 10 and an artificial 
light source 15 is disposed above the photocatalyst 14 and the 
photocatalyst 14 is irradiated with the light of the artificial light 
source 5 to decompose the org. matter in the waste water to be 
treated passing through the photocatalyst 14, the opening part of 
the reaction tank 10 is covered with a light transmitting film 16. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The waste water treatment equipment using the photocatalyst characterized by the upper part covering 
opening of said reaction vessel with a light transmission nature film in the waste water treatment equipment using 
the photocatalyst which carries out decomposition processing of the organic substance in the treated waste water 
which installs a photocatalyst in the reaction vessel by which opening was carried out, irradiates light from the 
upper part, and passes through the inside of said photocatalyst. 

[Claim 2] The waste water treatment equipment using the photocatalyst according to claim 1 characterized by 
preparing said light transmission nature film free [ attachment and detachment ] to said reaction vessel. 
[Claim 3] The waste water treatment equipment using the photocatalyst according to claim 1 characterized by 
having rolled round said light transmission nature film, having installed through the roller, and making a cover side 
exchangeable by roller rolling up. 

[Claim 4] The waste water treatment equipment using the photocatalyst according to claim 3 characterized by 
having carried out autorotation control of said rolling-up roller according to the dirt condition of said light 
transmission nature film, and enabling automatic exchange of the cover side by said light transmission nature film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the waste water treatment equipment which used the 

photocatalyst. 

[0002] 

[Description of the Prior Art] Especially the waste water treatment equipment using a photocatalyst is an effective 
waste-water-treatment technique to wastewater containing living thing refractory organic substances or a toxic 
substance as complement equipment of the conventional activated sludge process or a physicochemical art as a 
body of a waste water treatment equipment in the industrial waste-water-treatment field. 

[0003] Drawing 7 shows an example of the waste water treatment equipment using the conventional photocatalyst. 
A reaction vessel 1 applies to the product made from a steel plate, or the common waste water treatment 
equipment made from concrete. In the case of drawing 7 , processed water flows into a reaction vessel 1 through 
the piping 2 installed in the right-hand side top face or right-hand side (upstream) wall surface of a reaction vessel 
1. While passing through the inside of the photocatalyst module 3, being mixed within a tub, oxidative degradation 
of the organic substance in the liquid which flowed in the reaction vessel 1 is carried out. The liquid after reaction 
termination is overflowed from the upper part of a weir 4, and is discharged out of a system from piping 5 as 
treated water. 

[0004] The photocatalyst module 3 makes the photocatalyst plate 8 hold to multistage with proper spacing with 
the support rail 7 of a Uichi Hidari pair installed two or more steps in susceptor 6, as shown in drawing 8 . The 
number of laminatings of the photocatalyst plate 8 is restricted by the light transmittance. of each catalyst plate 8 
That is, a multilayer laminating will become possible if the catalyst plate 8 with high light transmittance is used In 
the photocatalyst plate 8 used here, the plate of glass or light transmission nature is coated with a photocatalyst 
thin film to one side or both sides. When the number of laminatings is set to 1, it is also possible to use the plate of 
a light reflex mold not using the plate of light transmission nature. The photocatalyst to coat can apply the matter 
usually used like a titanium dioxide. As the light source for activating a photocatalyst, although sunlight or an 
artificial source is used, in the case of the waste water treatment equipment which adopted the artificial source 
opening the upper part of a reaction vessel 1 wide, arranging two or more artificial sources 9 in the upper part, and 
irradiating from the upper part, as drawing 7 showed is performed 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the waste water treatment equipment using the 
photocatalyst with which the artificial source 9 is adopted, a technical problem is in the exposure of light. That is 
when SS under wastewater, oil, mud, etc. adhere to exposure side 9a of an artificial source 9, there is a problem 
that an exposure falls and the processing engine performance falls. Moreover, with the equipment of an up open 
sand mold, the residence time of the processed water within a reaction vessel 1 decreases by rise of water at the 
time of a rainfall etc., and there is also a possibility that processing may become inadequate. 

[0006] This invention is made in view of such the actual condition, and the purpose is in offering the waste water 
treatment equipment using the photocatalyst which can perform processing stabilized even if it moreover faced the 
rainfall, without reducing the exposure of an artificial source. 
[0007] 

[Means for Solving the Problem] In order to solve the technical problem which the above-mentioned conventional 
technique has, in this invention, the upper part installed the photocatalyst in the reaction vessel by which opening 
was carried out, and has covered opening of said reaction vessel with the light transmission nature film in the 
waste water treatment equipment using the photocatalyst which carries out decomposition processing of the 
organic substance in the treated waste water which irradiates light from the upper part and passes through the 
inside of said photocatalyst. 

[0008] In the waste water treatment equipment of this invention, even if SS under wastewater in a reaction vessel, 
oil, mud, etc. scatter, it is intercepted with a light, transmission nature film, and adhesion in the exposure side of 
the light source is prevented. Moreover, even if it faces a rainfall, invasion into a rain reaction vessel is prevented. - 
[0009] Moreover, in the waste water treatment equipment using the photocatalyst of this invention, said light 
transmission nature film is prepared free [ attachment and detachment ] to said reaction vessel. Therefore, in the 
waste water treatment equipment of this invention, when a light transmission nature film becomes dirty, a new light 



transmission nature film and exchange can be performed. 

[0010] Furthermore, in the waste water treatment equipment using the photocatalyst of this invention, said light 
transmission nature film is rolled round, it installs through a roller, and the cover side is made exchangeable by 
roller rolling up. Therefore, in the waste water treatment equipment of this invention, when a light transmission 
nature film becomes dirty, it can exchange for a new light transmission side very easily. 

[001 1] Moreover, in the waste water treatment equipment using the photocatalyst of this invention, autorotation 
control of said rolling-up roller is carried out according to the dirt condition of said light transmission nature film, 
and automatic exchange of the cover side by said light transmission nature film is enabled. Therefore, in the waste 
water treatment equipment of this invention, always good optical exposure conditions are acquired by detecting the 
dirt of a light transmission film automatically and exchanging it, and the processing engine performance is 
stabilized. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the conceptual diagram of the waste water treatment equipment using 
the photocatalyst concerning the 1st operation gestalt of this invention, and shows the reaction vessel which 
prepared the resin film in the upper part. Moreover, drawing 2 is an enlarged drawing in the circle in drawing 1 , and 
shows the attachment structure of a resin film. 

[0013] The reaction vessel 10 is formed with a steel plate or concrete like the conventional method, and the weir 
11 is formed in the interior. And the piping 12 of a reaction vessel 10 which supplies processed water in a reaction 
vessel 10 on the other hand in the upper part of wall 10a is connected, and the piping 13 which discharges treated 
water out of the system of a reaction vessel 10 is connected to the pars intermedia of another side wall 10b. In 
this reaction vessel 10, the photocatalyst module 14 which supported the photocatalyst (photocatalyst plate) to 
the susceptor of the same structure as usual is installed. While two or more artificial sources 15 are installed 
above the reaction vessel 10, between the reaction vessel 10 and the artificial source 15, it is installed so that the 
transparence resin film 16 may cover the upper part of a reaction vessel 10. 

[0014] The transparence resin film 16 is being fixed to the right-and-left both-sides wall upper part of a reaction 
vessel 10 by the film fixed means 20. The film fixed means 20 consists of packing 23 and a bolt 24 the flange 21 
formed in the upper part of a reaction vessel 10, and if needed [ a plinth 22 and if needed ], as it expands to 
draw ' n S 2 and was shown. And the resin film 16 attaches packing 23 to an edge, involves them in a flange 21 and is 
being fixed by applying a plinth 22 and ******(ing) them with a bolt 24. in addition — although you may be a pin, a 
rivet, a nail, etc., in order to make exchange of the resin film 16 easy besides a bolt 24 as a conclusion implement - 
- attachment and detachment of a bolt etc. — it is desirable to use an easy conclusion implement. This 
transparence resin film 16 needs to have the property which penetrates ultraviolet rays required for the reaction of 
a photocatalyst, and can specifically use saran resin etc. 

[0015] In the waste water treatment equipment using the above-mentioned photocatalyst, processed water flows 
into a reaction vessel 10 through piping 12. While passing through the inside of the photocatalyst module 14, being 
mixed within a reaction vessel 10, oxidative degradation of the organic substance in the liquid which flowed in the 
reaction vessel 10 is carried out The liquid after reaction termination is overflowed from the upper part of a weir 
11, and is discharged out of a system from piping 13 as treated water. 

[0016] And when SS in the processed liquid in a reaction vessel 10, oil, mud, etc. carry but scattering adhesion and 
the light transmittance of the resin film 16 falls to the resin film 16, a bolt 14 is removed, the resin film 16 is 
removed, the new resin film 16 is involved in a flange 21 as mentioned above, and it concludes with a bolt 14 again. 
[0017] Drawing 3 is the conceptual diagram of the waste water treatment equipment using the photocatalyst 
concerning the 2nd operation gestalt of this invention, and shows the reaction vessel which prepared the resin film 
in the upper part. Moreover, drawing 4 is an enlarged drawing in the circle in drawing 3 , and shows the attachment 
structure of a resin film. 

[0018] The reaction vessel 10 is formed with a steel plate or concrete like the conventional method, and the weir 
11 is formed in the interior. And the piping 12 of a reaction vessel 10 which supplies processed water in a reaction 
vessel 10 on* the other hand in the upper part of wall 10a is connected, and the piping 13 which discharges treated 
water out of a reaction vessel 10 is connected to the pars intermedia of another side wall 10b. In this reaction 
vessel 10, the photocatalyst module 14 which supported the photocatalyst (photocatalyst plate) to the susceptor 
of the same structure as usual is installed. While two or more artificial sources 15 are installed above the reaction 
vessel 10, between the reaction vessel 10 and the artificial source 15, it is installed so that the transparence resin 
film 16 may cover the upper part of a reaction vessel 10. 

[0019] The transparence resin film 16 is held by the film rolling-up means 30 in the right-andHeft both-sides wall 
upper part of a reaction vessel 10. As the film rolling-up means 30 is expanded to drawing 4 and shown, fixed the 
bracket 31 to the side-attachment-wall upper part of a reaction vessel 10, this bracket 31 was made to support a 
shaft 32 free [ rotation ], and the crevice 33 of six square shapes is formed in the axis end. And it is equipped with 
the roll 34 which wound the intact transparence resin film 16 around the shaft 32 of one film rolling-up means 30, 
and the tip of the transparence resin film 16 is stopped by the shaft 32 of the film rolling-up means 30 of another 
side. 

[0020] In the waste water treatment equipment using the above-mentioned photocatalyst, processed water flows 
into a reaction vessel 10 through piping 12. While passing through the inside of the photocatalyst module 14, being 
mixed within a reaction vessel 10, oxidative degradation of the organic substance in the liquid which flowed in the 
reaction vessel 10 is carried out. The liquid after reaction termination is overflowed from the upper part of a weir 
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11, and is discharged out of a system from piping 13 as treated water. 

[0021] And what is necessary is to operate the film rolling-up means 30 t to roll round the unclean resin film 16, and 
just to pull out the new resin film 16, when SS in the processed liquid in a reaction vessel 10, oil, mud, etc. carry 
out scattering adhesion and the light transmittance of the resin film 16 falls to the resin film 16. Although rolling up 
of the transparence resin film 16 is performed by rotating the shaft 32 of the film rolling-up means 30 of another 
side, that activity makes the heights 36 of six square shapes prepared in the handle 35 as shown in drawing 4 fit in 
the crevice 33 of the above-mentioned shaft 32, and is performed by rotating a handle 35 in this condition. In 
connection with this, the new transparence resin film 16 is pulled out on a reaction vessel 10 from the roll 34 with 
which the shaft 32 of one film rolling-up means 30 is equipped. Moreover, if the stock of the resin film 16 is lost, 
the new resin film 16 can be installed by exchanging for the new roll 34. This transparence resin film 16 needs to 
have the property which penetrates ultraviolet rays required for the reaction of a photocatalyst like the above- 
mentioned 1st operation gestalt, and can specifically use saran resin etc. 

[0022] In addition, the crevice 33 for making a handle 35 engaged is not necessarily needed for the shaft 32 of the 
film rolling-up means 30 of the side which lets out the resin film 16 among the above-mentioned film rolling-up 
means 30. Moreover, it is desirable to arrange the pawl for stopping the tip of the resin film 16 etc. in the shaft 32 
of the film rolling-up means 30 of the side which rolls round the resin film 16, and to make a stop of the resin film 
16 easy by it. Moreover, if the fitting stop of the roll is carried out at a shaft 32 and the resin film 16 is rolled round 
on this roll, without stopping the tip of the resin film 1 6 on the direct shaft 32, exchange of the resin film 1 6 rolled 
round and completed will become easy. Furthermore, in order to make small the sliding friction between a film 16 
and a reaction vessel 10, it is desirable to stick the sheet of the quality of the material of synthetic resin with 
small frictional resistance etc. on effective area 10c of a reaction vessel 10. 

[0023] Drawing 5 is the conceptual diagram of the waste water treatment equipment using the photocatalyst 
concerning the 3rd operation gestalt of this invention, and shows the reaction vessel which prepared the resin film 
in the upper part. Since the waste water treatment equipment of this operation gestalt has the almost same 
structure as the above-mentioned 2nd operation gestalt, only the configuration which is different from below is 
explained, and the part of the same configuration attaches the same sign and omits explanation. 
[0024] It is equipped with the roll 34 which wound the intact transparence resin film 1 6 around the shaft 32 of one 
film rolling-up means 30a, and the tip of the transparence resin film 16 is stopped by the shaft 32 of film rolling-up 
means 30b of another side. And film rolling-up means 30b of this another side was rolled round through the driving 
belt 41 and the pulley 42, and has connected with the motor 43 for a means drive. Moreover, the transmitted light 
sensor 44 for detecting the dirt condition of the transparence resin film .16 is installed above the reaction vessel 
10, the transparence resin film 16 with which lower ****** and a motor 34 worked and light transmittance became 
dirty automatically about the set point is rolled round, and it has become the device which the new transparence 
resin film 16 moves to the upper part of a reaction vessel 10. 

[0025] As a transmitted light sensor 44, the transparence resin film-16 is inserted, for example, it is equipment 
which countered and prepared optical dispatch section 44a and optical receive section 44b, and the detector of 
the type which calculates permeability from the ratio of exposure light reinforcement and light-receiving 
reinforcement can be installed. The operation of transmission and control of a motor 43 are constituted so that it 
may be carried out by the control box 45 linking directly to the transmitted light sensor 44. Moreover, although the 
set point of permeability changes with reinforcement of an artificial source 15, it is economical to set up to 50 - 
70%. In addition, if the stock of the transparence resin film 16 is lost, the new transparence resin film 16 will be 
installed by exchanging for the new roll 34. 

[0026] Drawing 6 is the conceptual diagram of the waste water treatment equipment using the photocatalyst 
concerning the 4th operation gestalt of this invention, and shows the mechanical-component detail of a film 
rolling-up means. Since the waste water treatment equipment of this operation gestalt has the almost same 
structure as the above-mentioned 2nd and 3rd operation gestalt, only the configuration which is different from 
below is explained, and the part of the same configuration attaches the same sign and omits explanation. 
[0027] On-off control is carried out for every fixed time amount by the on-timer of a reaction vessel 10 which a 
motor 43 is approached, and the control box 46 is attached to the lower lateral surface of wall 10a on the other 
hand, and installed the motor 43 in the control box 46, and the off-timer, the transparence resin film 16 which 
became dirty automatically is rolled round, and it has become the device which the new transparence resin film 16 
moves to the upper part of a reaction vessel 10. 
[0028] 

[Effect of the Invention] As explained above, in the waste water treatment equipment using the photocatalyst of 
this invention, by installing a transparence resin film in the opening upper part of a reaction vessel, the dirt of the 
artificial source by scattering of processed water can be prevented, and the optical exposure from an artificial 
source can be kept constant. Moreover, since a resin film makes a reaction vessel half-sealing structure, it can 
prevent reduction of the residence time by mixing of the storm sewage at the time of a rainfall, and the processing 
engine performance stabilizes it. 

[0029] Moreover, when sufficient optical exposure from an artificial source can be obtained and a film rolling-up 
means is further installed by attaching a resin film new when a resin film becomes dirty when a resin film is 
prepared enabling free attachment and detachment, condition recovery becomes easier by one automatically 
exchangeable for a new resin film by operating a rolling-up roll. 

[0030] Simplification of a maintenance can be attained, when always good optical exposure conditions are acquired 



and the processing engine performance is stable, in in addition to it detecting the dirt of a resin film automatically, 
exchanging for a new resin film or exchanging a resin film automatically by timer control. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing notionally the waste water treatment equipment using the 
photocatalyst concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is the sectional view expanding and showing the film fixed means in the circle in drawing 1 . 
[Drawing 3] It is the sectional view showing notionally the waste water treatment equipment using the 
photocatalyst concerning the 2nd operation gestalt of this invention. 

[Drawing 4] It is the perspective view expanding and showing the film rolling-up means in the circle in drawing 3 . 
[Drawing 5] It is the sectional view showing notionally the waste water treatment equipment using the 
photocatalyst concerning the 3rd operation gestalt of this invention. 

[Drawing 6] It is the conceptual diagram of the waste water treatment equipment using the photocatalyst 
concerning the 4th operation gestalt of this invention, and is the sectional view expanding and showing the 
mechanical component of a film rolling-up means. 

[Drawing 7] It is the sectional view showing notionally the waste water treatment equipment using the conventional 
• photocatalyst. 

[Drawing 8] It is the perspective view showing the photocatalyst module currently used with the waste water 
treatment equipment using a photocatalyst 
[Description of Notations] 

10 Reaction Vessel 

11 Weir 

12 Piping 

13 Piping 

14 Photocatalyst Module 

15 Artificial Source 

16 Light Transmission Nature Resin Film 

20 Film Fixed Means 

21 Flange 

22 Plinth 

23 Packing 

24 Bolt 

30 Film Rolling-Up Means 

32 Shaft 

33 Crevice 

34 Roll 

35 Handle 

43 Motor 

44 Transmitted Light Sensor 

45 46 Control box 
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